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SMALL HOLB BLBCTRICAI. DISCHARGE MACHINING METHOD AND SMALL 
HOLE ELECTRICAL DISCHARGE MACHINING APPARATUS 

AND 

ELECTRODE INSERTING METHOD AND ELECTRODE INSERTING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

Tne present Invenrion relares ro a small hole electrical 
discharge machining method and a small hole electrical 
10 discharge machining apparatus, and an electrode inserting 
method with respect to an electrode guide of the small hole 
electrical discharge machining apparatus and an electrode 
inserting apparatus. 

2. Description of the Related Art 

15 In a conventional small hole electrical discharge 

machining apparatus , a stick-shaped, or pipe-shaped, slender 
electrode is rotatably supported by a main- axis portion* The 
main-axis portion is moved up/ down by a feed screw that is 
rotated by a main-axis feed motor. By doing so, a lower end 

20 portion of the electrode is caused to come near to a worXpiece 
and electrical discharge is caused to occur from the electrode , 
Thereby, a small hole is drilled. Then, an electrode guide 
niember guides the lower end portion of the electrode to a 
proper accurate position. 

25 Also, conventionally, to insert the stick-shaped (or 

pipe-shaped) slender electrode into the electrode guide 
member, a water jet Jetted from an upper part of the 
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Stick-Shaped electrode enveloping the water jet to feed the 
stick-shaped electrode up to the electrode guide memher. 

Incidentally, in the small hole electrical discharge 
machining that uses the stick-shaped electrode, in order to 
5 prevent a fusion-cutting of the electrode due to the electrical 
discharge, steps of the small hole electrical discharge 
machining method are eacecuted in a state where ^ the workpiece 
is placed within a working tank filled with a working liquid 
such as water or deionized water. 
10 However, in the conventional small hole electrical 

discharge machining method and apparatus , dirty water from 
a worked portion enters an interior of the electrode guide, 
thereby the electrode guide got clogged or plugged. Hence, 
it is difficult to perform a long-term stable electrode feeding , 
15 and therefore continuous working was limited to one performed 
for approximately 2 hours or to one wherein the number of 
the worked holes was 1,000 pieces or so. Further, metal ions 
in the working liquid were reduced and the resulting material 
accreted onto the electrode guide. Resultant ly, a hole of 
20 the electrode guide became small in diameter « and therefore, 
it is difficult toperf oxm long-term stable electrode feeding. 

Also, the conventional electrode inserting step 
inserting the electrode into the electrode guide, it is 
difficult to insert the electrode having a very small diameter 
25 such as 0,01 mm, 0.02 mm, and 0.03 mm. 

The present invention has been made in order to solve 
the above-described problem and has an object to provide an 
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electrode inserting method and apparatus that make more 
reliable the insertion of a very fine stick- shaped electrode 
into the electrode guide, and to provide a small hole 
electrical discharge machining method and apparatus that 

5 prevent entry of the dirty water , occurring within the working 
liquid, into the electrode guide, as well as reduction of 
the metal ions in the working and subsequent attachment of 
the resulting material onto the electrode guide, to enable 
stable feeding of the electrode and hence enhance the working 

10 accuracy. 

SUMMARY OF THE INVENTION 
To attain the above object. A small hole electric 
discharge machining method using a small hole electrical 

15 discharge machining apparatus having electrode holding means 
for holding an upper part of an electrode and electrode guide 
means for guiding a lower part of the electrode, the electrode 
being fed to a workpiece while the electrode is being rotated, 
the method comprising: a supplying step supplying a gas to 

20 an electrode guide of the electrode guide means; a releasing 
step releasing the gas into a working liquid from the electrode 
guide; and a machining step performing small hole electrical 
discharge machining. 



25 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front view of a small hole electrical 
discharge machining apparatus according to the present 
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Invenrion; 

Fig. 2 Is a rlghr side view of rhe small hole elecrrlcal 
discharge machining apparatus according ro the present 
invenrion; 

5 Fig- 3 is an enlarged view of a Z -axial slide porrion 

In Fig- 2; 

Fig. 4 is an enlarged explanatory view of a IV porrion 
in Fig- 3; 

Fig. 5 is a sectional view taken along a line V-V of 
10 Pig. 4; 

Fig. 6 is an enlarged explanatory view of a VI porrion 
in Fig. 3; and 

Fig. 7 is an explanatory view of an electrode inserting 
apparatus according to rhe present invention, 

15 

DETAILBD DESCRIPTION OF THE INVENTION 

An embodiment of rhe present Invention will hereafter 
be explained with reference to Figs. 1 to 7. 

A small hole electrical discharge machining apparatus 
20 1 according ro rhe presenr invenrion comprises a pedestal 
3, a work rable 5 fixing a workpiece W and provided on rhe 
pedestal 3. and a work tank 7 provided on the work rable 5 
for conraining the workpiece W. Also, ar rhe rear (on rhe 
righr side of Fig. 2) of rhe work table 5, columns 9a and 
25 9b upwardly extending from the work rable 5 are provided. 

On rhe columns 9a and 9b, an x-axlal carriage 11 rhar 
can be freely moved and posirioned in X directions (see Fig, 
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1) Is provided. On rhe X- axial carriage 11 , a Y-axlal carriage 
13 that can be freely moved and positioned in Y directions 
Intersecting the X directions is provided- 

Referring to Pig- 3, on the front end {the left side 

5 end portion in Pig. 2) of the Y-axial carriage 13, a slide 
base 17 is attached, and the slide base 17 is configured to 
freely move in vertical direction. With respect to this slide 
base 17, a Z-axlal slider 19 Is engaged with a guide member 
(not shown) , and the Z-axlal slider 19 Is configured to freely 

10 move in vertical direction (Z directions ). 

A Z-axial feed screw 21 extending in 2 directions is 
rotatably supportedby the slide base 17 . A servo motor (first 
motor) 23 driving and rotating the Z-^axlal feed screw 21 is 
provided on an upper end portion of the Z-axlal feed screw 

15 21. Also, onto that Z-axial feed screw 21, there is screwed 
a nut 24 that is attached to the Z-axlal slider 19. 

Accordingly, by appropriately rotating and driving the 
z-axial feed screw 21 by the servo motor 23 under the control 
of a control device (not shown), it is possible to move the 

20 Z-axlal slider 19 to a desired position in the Z directions- 
An electrode holding means 27 equipped with a one -touch 
coupler 25 is rotatably provided on a lower portion of the 
z-axial slider 19. Also, a hollow rotation shaft 29 upwardly 
extending through the Z-axial slider 19 and the one-touch 

25 coupler 25 is fixed to the electrode holding means 27. On 
an upper end portion of the rotation shaft 29, a pulley 31 
such as a timing pulley for rotating a shaft is provided. 
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Also , the upper end of rhe hollow rotation shaft 29 1s connected , 
via a rotary joint 33 and a pipeline 35. to a water supply 
device (not shown). Further, the pulley 31 is connected, 
via a drive belt (not illustrated), to a drive pulley (not 
5 shown) being provided to an electrode motor (second motor) 
37 for rotating an electrode. 

Accordingly, the water that is supplied from the water 
supply device is supplied to the electrode holding means 27 
by passing through a hollow portion of the hollow rotation 
10 shaft 29. Also, the electrode holding means 27 is driven 
by the electrode motor 37. 

A lower portion of the electrode holding means 27, an 
electrode guide means 41 for guiding a tip end of a stick-shaped, 
or pipe-shaped electrode 39 (hereinafter, called the 
15 electrode 39) is provided. The electrode guide means 41 is 
fixed to a support plate 43 that is inregrally provided to 
a lower end portion of the slide base 17, by a fastening member 
4 5 such as a bolt, etc. 

The electrode holding means 27, as illustrated in Fig. 
20 4, has a collet 47 that holds a tip end of the electrode 39. 
The collet 47 is removably inserted into a collet holding 
hole 51 that is formed in a collet holder 49 for holding the 
collet 47, and the collet holder is downwardly open. Also, 
this collet holding hole 51 has formed with respecr thereto 
25 an aqueduct 53 that communicates with the hollow hole of the 
rotation shaft 29. 

A ring spacer 55 is inserted between an upper portion 
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of the coller holding hole 5 1 and the collet 4 7 . and the diameter 
of the ring spacer 55 is approximarely rhe same as diameter 
of the collet 47. In the interior of the ring spacer 55, 
a reserve chamber 57 for storing water that Is supplied from 
5 the aqueduct 53 is formed. 

As shown in Figs. 4 and 5, in the outer periphery of 
the collet 47, four aqueduct grooves 59 communicating from 
the reserve chamber 57 to a tip end 47h of the collet 47. 
Incidentally, in the tip end 47h of the collet 47, 
10 X- shaped cut grooves 6 3 are formed- Each of cut grooves 63 
reaches a chuck hole 61 of the collet 47, and therefore the 
tip end 4 7h can be easily elastically deformed. Also, on 
the outer periphery of a lower portion of the collet holder 
49, a flange --shaped engaging portion 65 abutting a lower end 
15 porrion of the one-touch coupler 25 is provided. 

On the lower end portion of the coller holder 49, a 
collet fixing member 67 for f asrening the collet 47 is provided, 
and the collet fixing member 65 is configured to engage with 
a tapered portion at the tip end of the collet 47 . The collet 
20 fixing portion 67 further comprises a female screw 71 being 
screwed into a male screw 69 at the lower end portion of the 
collet holder 49. By rotating the collet fixing member 67, 
It Is possible to perform releasing or fixing of the collet 
47 • 

25 Also, the collet fixing member 67 further comprises 

a Jet nozzle 7 3 that causes water, which downwardly flows 
our from the four aqueduct grooves 59 of the collet 47, to 
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be made a warer jer (WJ) and in jeered in such a manner thar 
xz encloses, or wraps, the stick-shaped electrode 39. 

On the other hand, the electrode guide means 41, as 
shown in Fig. 6. further comprises an electrode guide sleeve 
5 7 7 having an electrode guide 7 5 for vertically guiding, with 
respect to the workpiece W, the lower end portion of the 
stick-shaped electrode 39 being fitted to the electrode 
holding means 27. 

More specifically, a lower end portion of the electrode 
10 guide sleeve 77 is formed into a small- diameter portion 77a 
the diameter of which is small as compared to that of a body 
portion of the electrode guide sleeve 77. A ceramic-made 
electrode guide 75 is forcedly inserted into the 
small-diameter portion 77a, and therefore the electrode guide 
15 sleeve 77 is integrally formed with the electrode guide 75, 
The reason for inserting the electrode guide 77a is to protect 
the electrode guide 77a by the electrode guide sleeve 77 that 
has been made of a high- toughness material (for example, 
metal) . 

20 To a support plate 43 provided on the lower end of the 

slide base 17 , there is fixed by a fastening member ( not shown ) 
such as a bolt an electrode holder 79 having a flange portion 
78 at its upper part. In the electrode holder 79, there is 
formed a fixing hole 81 for fixing the electrode guide sleeve 

25 77 and other parts, which is upwardly open. In the bottom 
portion of that fixing hole 81, there is formed a small hole 
I small-diameter fixing portion) 83 the diameter of which is 
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smaller rhan rhat of rhe fixing or fitring hole 81- 

The electrode guide sleeve 7 7 has a stepped portion 
thereof, and the elecrrode guide sleeve 77 is loaded to rhe 
electrode holder 79 so as ro ahut the stepped portion on a 
5 bottom portion of the electrode holder 77, and the 

small-diameter portion 77a projects from the small -diameter 
hole 83 located at the bottom portion of the electrode holder 
79. 

At a center-axial part of the electrode guide sleeve 

10 7 7, an inner sleeve 8 5 coaxial with the electrode guide 7 5 
is fitted- At the center-axial part of the inner sleeve 85, 
an electrode guiding hole 87 is formed, and the diameter of 
the electrode guiding hole 87 is somewhat greater than rhat 
of the electrode guide 75. An upper end surface of the inner 

15 sleeve 85 is flush with the upper surface of the electrode 
guide sleeve 77 . In the upper end surface of the inner sleeve 
85, a first funnel portion 89 converging from upper end surf ace 
of the inner sleeve 85 toward the electrode guiding hole 87 
is formed. Additionally, chamfering is applied, on a 

20 somewhat large scale, to the outer periphery of the upper 
end surface of the electrode guide sleeve 77. 

On the electrode guide sleeve 77, provided a spacer 
91 is provided- In the undersurface of the spacer 91, a 
countersunk hole 9 6 that is engaged with the chamfered port ion 

25 of rhe upper end surface of the electrode guide sleeve 77 
is formed. On an upper end surface of counrersunk hole 96, 
a projection portion 98 is formed protruding upwardly convex. 
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The spacer 91 further comprises a fixing hole 92, and 
a ceramic-made electrode guide 101 is inserted to the fixing 
hole 92 and fitted coaxially with the electrode guide 75, 
Incidentally, the upper electrode guide 101 is fitted 

5 into, andheldby, the spacer 91 such that , when the countersunk 
hole 9 6 of the spacer 91 has been brought into engagement 
with the chamfered portion of the electrode guide sleeve 77. 
the lower end surface of the electrode guide 101 abuts on 
the upper end surface of the inner sleeve 85- 

10 Also, an outer ring-shaped groove 93 Is formed in the 

outer-peripheral portion of the spacer 91. An Inner 
ring-shaped groove 9 5 that is open toward the lower end of 
the spacer 91 is formed with respect to around the upper 
electrode guide 101 constructing the central part of the spacer 

15 91. Four ^luid channels 97 (a, b, c, andd) are communicating 
from the outer ring-shaped groove 93 to the Inner ring-shaped 
groove 95. Also, in the flange portion 78 of the electrode 
holder 79, a gas supply port 103 communicating with the outer 
ring-shaped groove 93 Is provided. 

2U Also, in the upper part of the fitting hole 92, an open 

hole 94 opening to the upper part of the spacer 91 Is provided. 

Accordingly, a gas that has been supplied from a gas 
supply source ( not shown ) to the gas supply port 103 is supplied 
to the first funnel portion 89 of the inner sleeve 85 via 

25 the outer ring-shaped groove 93, fluid channel 9 7 (a, b, c, 
and d) , and inner ring-shaped groove 95. 

The gas that has been supplied to the first funnel portion 
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89 is supplied to rhe electrode guide 7 5 by way of the elecrrode 
guiding hole 87 of the inner sleeve 85. Incidentally, the 
clearance between the electrode 39 passing through the 
electrode guide 7 5 and this electrode guide 75 is to an extent 
5 of 0.001 to 0.002 mm or so. During electrical-discharge 
machining, the gas is released into the working liquid 
(ordinarily an aqueduct water or deionized water) via the 
clearance. 

On the inner surface of the fitting hole 81 of the spacer 

10 91, a female screw portion is formed. A male crew of a fixing 
j^ember 105 is screwed with the female screw of the fitting 
hole 8 1 • Furthermore , in the under surf ace of the fixing member 
105, a recess portion 100 is formed, and the recess portion 
100 is configured to fit the convex portion 98 of the upper 

15 surface of the spacer 91. 

By screwing the fixing member 105 into with the female 
screw portion of the electrode holder 79 , the electrode guide 
sleeve 77 and the spacer 91 can be press-fixed to a desired 
position of the fitting hole 81 of the electrode holder 79. 

20 In this state, the fixing member 105 is projected to 

the outer side of the fitting hole 81 of the electrode holder 
79- A second funnel portion 107 upwardly opening is formed 
on xhe upper part of fixing member 105 . In the bottom portion 
of the second funnel portion 107, a small hole 109 that is 

25 faced to the open hole 94 of the spacer 91 is formed. 

Incidentally, the diameter of each of the opening 94 and small 
hole 109 has a size permitting the stick-shaped electrode 
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39 and rhe water of the water jet to pass therethrough. 

In a case of performing small hole electrical discharge 
machining by the above-constructed small hole electrical 
discharge machining apparatus 1, the upper portion of the 
5 srick-shaped electrode 39 is fitted into the collet 47 of 
the electrode holding means 27. Then, supply of water is 
performed from the water supply device to the electrode holding 
means 27. If doing so, the water Jet (WJ) that envelopes 
the electrode 39 is jetted from the jet nozzle 73 after passing 
10 through the reserve chamber 57 of the electrode holding means 
27 and the aqueduct grooves 5 9 around the outer periphery 
of the collet 47- As a result of this, the stick-shaped 
electrode 39 that is to an extent of 0.010 to 0.200 mm or 
so in thickness can be fed straight forwards from the electrode 
15 holding means 27 to the electrode guide means 41 without being 
curved or bent by the reactive force thar occurs due to the 
friction between the electrode 39 and the electrode guide 
75. 

Also, since the electrode is enveloped with the water 
20 jet (WJ), it is possible to suppress the flexure of the 
electrode 39 thar occurs due to the rotation of it. This 
enables performing small -hole machining with a high accuracy . 

Further, during working, a gas is supplied to the 
electrode guide 75 of the electrode guide means 27 and, while 
25 the gas is being released from the electrode guide 75 into 
the working liquid , small hole electrical discharge machining 
is performed. By doing so, it results that machining is done 

12 
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in sucn a way rhar rh© elecrrod© 39 is supported by the gas. 
This enables making very low the friction resistance between 
the electrode guide 75 and the electrode 39. 

As the gas that is supplied to the electrode guide, 

5 there is ordinarily used an air that is free of cost . However , 
other than air, it is also possible to use a gas such as, 
for example, nitrogen, hydrogen, oxygen, argon, helium, or 
carbon dioxide gas. Also, the temperature of the gas that 
is supplied, preferably, is low and, desirably, is around 

10 4?C. The pressure of the gas that is supplied, desirably, 
is 0.05 to 1.00 (kg/cm^) or so in terms of gage pressure at 
the gas supply port 103 portion of the electrode guide means. 

As stated above, by supplying a gas to the electrode 
guide 75 during working, dirty water from the portion where 

15 working is performed does not enter the electrode guide 75. 
Therefore, the electrode guide 75 does not get clogged. This 
enables performing long-term stable electrode feeding, 

Also, since the metal ions within the working liquid 
are prevented from being reduced and the resulting material 

20 is prevented from attaching onto the electrode guide, by the 
gas, it is possible to prevent the hole of the electrode guide 
from gradually becoming small. As a result of this , long-term 
stable electrode feeding has become possible. 

Also, in the prior art, the distance between the 

25 electrode guide and the workpiece needs to be 0.3 to 0.5mm, 
in the present invention, the distance can be shortened to 
0.05 to 0.20 mm. And therefore, the working accuracy is 

13 
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enhanced. Specifically, whereas in the prior arr. rhe 
minimum diameter of machined holes when having used an 
electrode whose dicimeter was 0. 03 mm was to an extent of 0 • 060 
mm or so, in the present invention, it has become possible 
5 to make the minimum diameter fall within the range of 0.050 
to 0.052 mm. 

Incidentally, in the above-described embodiment, an 
explanation has been given of an example of the small hole 
electrical discharge machining apparatus, wherein the jet 

10 nozzle for producing a water Jet is provided to the electrode 
holding me^ns: and the stick-shaped electrode is guided with 
rhat warer jet and, while it is being rotated simulraneously 
therewith, is fed toward the workpiece. However, there is 
also known the one, wherein no water jet is used to guide 

15 the stick- shaped electrode to the electrode guide means. 

For example, there is also a small hole electrical 
discharge machining apparatus, wherein, between the 
electrode holding means and rhe electrode guide means, two 
intermediate guiding means each for guiding the srick- shaped 

20 electrode are disposed in such a way that the both are spaced 
by an appropriate distance from each other in rhe up-and-down 
direction. These Intermediate guiding means are disposed 
such that, when the electrode holder is downwardly moved, 
they can be horizontally retracted in order to avoid 

25 inrerfering with the electrode holder. 

Also, the present invention exhibits a great effect 
when small-hole machining is performed using an electrode 
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the diameter of which is from 0.2 mm to 0.01 mm. 

Fig- 7 illustrates an example in which an electrode 
inserting apparatus 201 usable with respect to the electrode 
guide is applied to the above- described small hole electrical 
5 discharge machining apparatus 1, 

The elecxrode Inserting apparatus 201 is installed at 
a predetermined position within rhe work tanX 7 of rhe small 
liole electrical discharge machining apparatus 1. The 
"predetermined position" is a position near the working 
10 position in which the worXpiece W is machined. The electrode 
inserting apparatus 201 is desirably Installed at a position 
as close to rhe working position as possible. 

The electrode inserting apparatus 201 has provided 
therein a vacuum aspiration head 205 attachable 
15 with/detachable from a lower part of the electrode guide means 
41. This vacuum aspiration head 205 has formed therein a 
hollow-cylindrical recess portion 20 3 that is upwardly open. 
The recess portion 203 is formed such that the recess portion 
20 3 can be engaged with a lower part of the electrode holder 
20 7 9 constructing the electrode guide means 41 in the way that 
the recess portion 203 is slidable with respect thereto in 
the Z-axial direction and hermetically scalable with respect 
thereto . 

Incidentally , in order to keep that lower part and recess 
25 portion 203 in a hermetically sealed state therebetween, in 
this embodiment, a seal member 207 is fitted to the 
inside-diameter portion of the recess portion 203 . However, 

15 
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even when, in place of using rhe seal member 207. setting 
the engagement clearance of the mutually engaged portion to 
be at a small value, it is possible to obtain performance 
capable of resisting the practical use. 
5 By the engagement between the recess portion 203 of 

the vacuum aspiration head 20 5 and the lower part of the 
electrode holder 79. a sealed space 209 is formed between 
those elements . To exhaust the air within that sealed space 
209. exhaust means 215 is connected, via a pipeline 213. to 
10 an exhaust hole 211 formed in the bottom portion of the recess 
portion 20 3. 

In this embodiment, as the exhaust means 215, there 
is illustrated an aspirator type vacuum aspiration device 
that, using a» air which flows out from an air pressure source 
15 217 with a high speed, exhausts the air within the sealed 
space 209 via a silencer 219. Also, a vacuum pump may also 
be used. 

Nexr, the construction of electrode penetration 
detecting means 221 for detecting the penetration of the 
20 electrode through the electrode guide means 41 will now be 
explained. 

In the state illustrated in Fig. 7, at the position 
that 13 on the bottom portion within the recess portion 203 
of the vacuum aspiration head 205 and that is substantially 
25 right under the electrode guide 75, there is disposed a 
detecting electrode 223 for detecting, by electrical 
conduction , that the stick- shaped electrode 39 has penetrated 
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through rhe electrode guide means 41- 

The detecting electrode 223 is connected to the minus 
side of a direct -current power source 227 via a lead wire 
225- The plus side of the direct -current power source 227 
5 is slidably connected, via a lead wire 229 , to the stick-shaped 
electrode 39 located on the upside of the electrode guide 
means 41. Accordingly, when a lower end of the stick-shaped 
electrode 39 is brought into contact with the detecting 
electrode 223, there is formed an electric circuit in which 
10 the electric current from the direct -current power source 
227 flows through the lead wire 229, stick-shaped electrode 
39, and lead wire 225. 

Also, an electrical-conduction detector 231 is disposed 
in parallel with the direct -current power source 227. The 
15 electrical-conduction detector 231 is go arranged ao 

configured to detect a voltage drop due to the contact between 
the stick-shaped electrode 39 and the detecting electrode 
223 and to detect the electrical conduction. 

Incidentally, regarding the electrical-conduction 
20 detector 231, it may also be arranged such that the detector 
231 detect an electric current flowing through the circuit 
as a result of the contact between the stick-shaped electrode 
39 and the detecting electrode 223 - Also , if making the vacuum 
aspiration head 205 using an electrical conductor and if 
25 connection is made, via the lead wires 233 and 225, between 
the vacuum aspiration head 20 5 and the minus side of the 
direct -current power source 227, it is also possible to use 

17 
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the vacuum aspiration head 205 itself as the suhstituent of 
the detecting electrode 223, 

Hereinafter, the operation that , in the above-described 
small hole electrical discharge machining apparatus 1, is 
5 performed when inserting the stick- shaped electrode 39 into 
the electrode guide means 41 using the above-constructed 
electrode inserting apparatus 201 will be explained. 

First, the electrode guide means 41 is moved and 
positioned, by appropriately driving the X-axis and Y-axis 
10 of the slide base 17 such that the electrode guide means 41 
provided on the slide base 17 is located right above the 
electrode inserting apparatus 201. 

Subsequently, by lowering the 2-axis slide 19, the 
electrode holder 79 constructing the electrode guide means 
15 41 is inserted into the vacuum aspiration head 205 up to a 
position where the lower portion of the electrode holder 79 
gets engaged with the upper portion of the vacuum aspiration 
head 205. 

Subsequently, the electrode holding means 27 having 
20 fitted therein the stick- shaped electrode 39 is moved down 
while the Z-axis is being controlled such that the lower end 
portion of the stick- shaped electrode 39 is inserted into 
the upper electrode guide 101 constructing the electrode guide 
means 41 as well as into the lower electrode guide 75. 
25 Simultaneously, on the other hand, by operating the exhaust 
means 215, the air within the vacuum aspiration head 205 is 
exhausted, thereby to aspiration- draw the stick-shaped 

18 
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elecrrode 39 and inserr it Into the electrode guides 107 and 
75. 

As described above, through the aspiration- drawing 
operation of the vacuum aspiration head 205, the stick- shaped 
5 electrode 39 is fed-in from up while It is being pulled 
downwards. Therefore, even when the electrode Is one whose 
diameter Is as very small as 0.01 mm to 0.03 mm or so, it 
can be reliably inserted into the electrode guides lOl. 75 
without being buckled. 
10 Also, if the stick- shaped electrode 39 has penetrated 

through the electrode guide 75, the lower end portion arrives 
at the detecting electrode 223. As a result of this, the 
penetration through the electrode guide 75 Is detected by 
the electrical-conduction detector 231. 
15 If it has been detected that the stick-shaped electrode 

39 has penetrated through the electrode guide means 41. 
electrical -discharge working can be performed through moving 
the electrode guide means 41 to the working position. 
Incidentally, although In the insertion of the 
20 stick-shaped electrode 39 Into the electrode guide means 41. 
there is not used the technique of guiding the electrode 39 
with a water jet that envelopes the electrode 39 from around 
the same 39, concurrently using the water jet can of course 
be also performed. 
25 Also . according to the present invention , since through 

the aspiration-drawing operation of the vacuum aspiration 
head the stick- shaped electrode is fed Into the electrode 
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guide while it is b ing pulled downwards, even when the 
electrode is one whose diameter is as very small as 0.01 mm 
to 0.03 mm or so, it can be reliably inserted into without 
being buckled. 

5 The present disclosure relates to subject matter contained 

in Japanese Patent Application Nos. 2002-109050, filed on April 
11, 2002, and 2002-193235, filed on July 2, 2002, the contents of 
both are herein expressly incorporated by reference in their 
entireties. 
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